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AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions 
and listings of claims in the application: 

Listing of Claims: 



1. (Previously presented) A vehicle/occupant safety 
system for helping to protect an occupant a vehicle seat 
during a crash condition, the system compj^ising: 

at least one sensor for sensing a vehicle crash 
condition and generating a signal indi^/ative of the crash 
condition; 

seat belt webbing for extending around the vehicle 
occupant; and 

a pretensioner res^ons^ve to the signal generated by 
the sensor for acting on th^^^s^^^ belt webbing to pull an 
occupant of the vehicle sea^^ho is forward in the vehicle 
seat backward toward a bac/k y^o^tiofi of the vehicle seat, 

the pretensioner7Tr?5fiiprising a seat belt retractor, 
the seat belt retractor i/ncluding a spool on which the seat 
belt webbing is wound and an electric motor for rotating the 
spool in a belt retraction direction to pull the occupant 
backward toward the pack portion of the vehicle seat, the 
electric motor and ythe spool generating a force in the seat 
belt webbing greayer than a force required to only remove 
slack from the seat belt webbing. 
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2. (Original) The system of claim 1 fuyther being 
defined by: 

the electric motor being drivingly c^fnnected to the 
spool by a gear assembly; and 

a portion of the spool forming par^fc of the gear 

assembly. 

/ 

3. (Previously presented) A vehicle occupant safety 
system for helping to protect an occupant of a vehicle seat 
during a crash condition, the system gromprising: 

at least one sensor for s^^cf^tr^ a vehicle crash 
condition and generating a sigr^l indicative of the crash 
condition; 

seat belt webbing for ^tending around the vehicle 
occupant; and 

a pretensioner re spoils iv^Jx5 the signal generated by 
the sensor for acting on the seit belt webbing to pull an 
occupant of the vehicle seaty who is forward in the vehicle 
seat backward toward a bacw portion of the vehicle seat, 

the pretensioner comprising a seat belt retractor, 
the seat belt retractor including a spool on which the seat 
belt webbing is wound and an electric motor for rotating the 
spool in a belt retraction direction to pull the occupant 
backward toward the l/ack portion of the vehicle seat, 

the electric motor being drivingly connected to the 
spool by a non-bacKdrivable gear assembly; 
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the non-backdrivable gear assembly further being a 
locking mechanism that prevents rotation o| the spool when the 
electric motor is not energized. 

4. (Original) The system of c^aim 3 further being 
defined by: 

the non-backdrivable gear assembly including a 
wobble gear and a portion of the spool; 

the wobble gear having a plurality of teeth and the 
portion of the spool having a plurality of teeth, at least 
some of the teeth of the wobble gear being in meshing 
engagement with at least some of yfche teeth of the portion of 
the spool; 

the plurality of t^tp of the/ wobble gear including 
one more tooth than the pli^aYity of teeth of the portion of 
the spool. 

5. (Original) Tj/^e/^y^em of claim 3 further 
including : 

a controller electrically connected to the electric 

motor; 

the controlled also being electrically connected to 
the sensor and receiving the signal generated by the sensor; 

upon receipf of the signal, the controller actuating 
the pretensioner . / 

6. (Originali) The system of claim 5 further 
including: 
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a force detection device for detect/ing a force 
applied to the seat belt webbing; 

the force detecting device being felectrically 
connected to the controller and sending th^ controller a 
signal indicative of detected force. 

7. (Original) The system of ^laim 6 further being 
defined by: 

the force detection device ^eing a micro-electro 
mechanical strain sensitive transducer. 

8. (Original) The sys-fe^n/ of claim 6 further 
including : 

a buckle sensing /switciy fM detecting if a tongue 
assembly is latched into a VucMjbv the tongue assembly being 
adjustably connected with the ^at belt webbing; 

the buckle sensing /switch being electrically 
connected to the controller ( a^d^ending the controller a 
signal indicative of a latchdd/ condition of the buckle. 

/ 

9. (Original) Thje system of claim 8 further being 
defined by: 

the buckle sensi/ng switch being a Hall effect 

device . 

10. (Original) / The system of claim 1 further being 

i 

defined by: / 
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the electric motor having a first mpde of operation 
and a second mode of operation; 

the first mode of operation occurring in an absence 
of the signal from the sensor, the first n^de of operation 
allowing the electric motor to rotate the/ spool in the belt 
retraction direction and in a belt withdrawal direction, 
opposite the belt retraction direction; 

the second mode of operation /occurring upon receipt 
of the signal from the sensor, the seoond mode of operation 
causing the electric motor to actuate the pretensioner to 
rotate the spool in the belt retractaon direction to pull the 
occupant backward toward the back portion of the vehicle seat. 



11. (Original) The/System of ^claim 10 further being 

defined by: 

in the first mok^ 
receiving electric energy wit 
range, and 

in the second mod 
receiving electric energy wit 
predetermined range. 



;ration, the electric motor 
>erage in a predetermined 

Operation, the electric motor 
an amperage greater than the 



12. (Original) 
defined by: 



The system of claim 10 further being 



in the first mode of operation, the electric motor 
rotating the spool to apply a first predetermined force to the 

! 

seat belt webbing, and / 

/ 
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in the second mode of operation, uhe electric motor 
rotating the spool to apply a force to the seat belt webbing 
that is greater than the first predetermined force. 

13. (Original) The system of cl^im 11 further 
including : 

a controller being electricallA^ connected to the 
electric motor and controlling electric/ energy supplied to the 
electric motor. 

14. (Previously presented) Th^ system of claim 10 
further including: 

an inertial yaw stab^ityV an\ extreme vehicle speed, 
or a proximity sensor for de/cermini/ng if a crash condition is 
impending and generating a ki^jxa^ indicative of the impending 
condition, 

the electric motor /fur tJfier Ancluding a third mode of 
operation, the electric motoV ope^t ing in the third mode of 
operation upon receiving the si/gnal indicative of the 
impending condition, the third mode of operation causing the 
electric motor to actuate th^ pretensioner to rotate the spool 
in the belt retraction direqtion to pull the occupant backward 

/ 

toward the back portion of ^the vehicle seat, the third mode of 
operation resulting in a ffrce on the seat belt webbing that 



ner/ated in t\ 



is less than a force generated in the second mode of 



operation. j 

I 
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15. (Previously presented) A vehicle occupant safety 
system for helping to protect an occupant ok a vehicle seat 
during a crash condition, the system comprising: 

at least one sensor for sensing /a vehicle crash 
condition and generating a signal indicat/ive of the crash 
condition; 

seat belt webbing for extending around the vehicle 

occupant; 

a pretensioner responsive t^o the signal generated by 
the sensor for acting on the seat belt webbing to pull an 
occupant of the vehicle seat who is forward in the vehicle 
seat backward toward a back porticm of the vehicle seat; and 

the pretensioner compri^ina a gear assembly for 
transmitting power from an el^tric motor to a spool on which 
the seat belt webbing is w/$und, /rotation of the electric motor 
causing wobbling of a par|^ of gear assembly, wobbling of 

the part of the gear assembly /causing rotation of the spool in 
a belt retraction directior 

16. (Currently amende^) A vehicle occupant safety system 
for helping to protecn an occupant of a vehicle seat 
during a crash condiuion, the system comprising: 

a first sensor /for sensing a vehicle crash condition 
and generating a first sp.gnal indicative of the crash 
condition; 

a second senior for sensing a vehicle impending 
crash condition and generating a second signal indicative of 
the impending prc-craoh condition; 
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seat belt webbing for extendijAg around the vehicle 
occupant; and 

a pretensioner responsive tcf the first signal and 
the second signal for acting on the seat belt webbing to pull 
an occupant of the vehicle seat who is forward in the vehicle 
seat backward toward a back portion /of the vehicle seat, 

the pretensioner comprising a seat belt retractor, 
the seat belt retractor including i spool on which the seat 
belt webbing is wound and an electyric motor for rotating the 
spool in a belt retraction direction to pull the occupant 
backward toward the back portion /of the vehicle seat, 

the electric motor hayjxxiaa first mode of operation, 
a second mode of operation, /nd/a third mode of operation, 

the first mode of ope/ration occurring in an absence 
of the first signal from tihe typ^t sensor or the second signal 
from the second sensor, in thr^ first mode of operation the 
electric motor rotates the/sppol^n the belt retraction 
direction and in a belt with^r^^^l direction, opposite the 
belt retraction direction; 

the second mode of operation occurring upon receipt 
of the first signal from the first sensor, in the second mode 
of operation the electric motor rotates the spool in the belt 
retraction direction initiiating a first force to pull the 
occupant backward toward the back portion of the vehicle seat, 
the third mode pf operation occurring upon receipt 



of the second signal fron^ the second sensor, in the third mode 
of operation the electric motor rotates the spool in the belt 



retraction direction thefceby initiating a second force to pull 

i 
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the occupant backward toward the back portion of the vehicle 
seat, the second force being less than tlhe first force, the 
second force in the seat belt webbing being greater than a 
force required to only remove slack frpm the seat belt 
webbing . 

17. (New) A vehicle occupa^it safety system for 

helping to protect an occupant of aj vehicle seat during a 
crash condition, the system comprising: 

at least one sensor for/ sensing a vehicle crash 
condition and generating a signa/. indicative of the crash 
condition; 

seat belt webbing f 03^ _ex^t ending around the vehicle 
occupant; and 

a pretensioner/ respbnsive to the signal generated by 
the sensor for acting op thetseat belt webbing, 

the pretensioner/(f omprising a seat belt retractor, 
the seat belt retractor ivhc/l;^6inaf a spool on which the seat 
belt webbing is wound and\Jii^lectric motor for rotating the 
spool in a belt retractiom direction, 

the electric motor being drivingly connected to the 
spool by a non-backdrivaple gear assembly; 

the non-backdrivable gear assembly further being a 
locking mechanism that prevents rotation of the spool when the 
electric motor is not energized. 



18. (New) Tne system of claim 17 further being 

defined by: 
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the electric motor being dri^Jlngly connected to the 
spool by a gear assembly; and 

a portion of the spool form/.ng part of the gear 

assembly . 

19. (New) The system of cj/aim 17 further being 

defined by: 

the electric motor havint^ a first mode of operation 
and a second mode of operation; 

the first mode of operation occurring in an absence 
of the signal from the sensor, tme first mode of operation 
allowing the electric motor to lactate the spool in the belt 
retraction direction and in a belt withdrawal direction, 

di/rectron; 



opposite the belt retracti 

the second mode of o, 
of the signal from the 4ensori/th 
causing the electric motor 
rotate the spool in the b 
occupant backward toward 



eration occurring upon receipt 
e second mode of operation 
actuate the pretensioner to 
retraction direction to pull the 
ck portion of the vehicle seat. 



20. (New) The system of claim 19 further being 

defined by: 

in the first mo^e of operation, the electric motor 

receiving electric energy with an amperage in a predetermined 

/ 

range, and j 

in the second mode of operation, the electric motor 
receiving electric energy with an amperage greater than the 
predetermined range. ^ 
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21. (New) The system of claim IB further being 
defined by: J 

in the first mode of operatiom, the electric motor 
rotating the spool to apply a first predetermined force to the 
seat belt webbing, and / 

in the second mode of operation, the electric motor 
rotating the spool to apply a force tfo the seat belt webbing 
that is greater than the first predetermined force. 

22. (New) The system of claim 17 further including: 
a controller being elect^rically connected to the 

electric motor and controlling elJectric energy supplied to the 
electric motor. / 

23. (New) The s/stem pf claim 19 further including: 
an inertial yaw stab;B^ an extreme vehicle speed, 

or a proximity sensor for determining if a crash condition is 
impending and generating a siglnal/^ndicative of the impending 
condition, vjy^ 

the electric motor curther including a third mode of 
operation, the electric motor operating in the third mode of 
operation upon receiving the/ signal indicative of the 
impending condition, the thiird mode of operation causing the 
electric motor to actuate tne pretensioner to rotate the spool 
in the belt retraction direlction to pull the occupant backward 
toward the back portion ofjthe vehicle seat, the third mode of 
operation resulting in a force on the seat belt webbing that 

\ 
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is less than a force generated in the secqnd mode of 
operation . 

24. (New) The system of claim /l7 further being 
defined by: 

the non-backdrivable gear assembly including a 
wobble gear and a portion of the spool; 

the wobble gear having a plurality of teeth and the 
portion of the spool having a pluraj/ity of teeth, at least 
some of the teeth of the wobble gear being in meshing 
engagement with at least some of tne teeth of the portion of 
the spool; 

the plurality of teatli jbf t^e wobble gear including 
one more tooth than the pluiyfelity ^f teeth of the portion of 
the spool, 

25. (New) The systeb//^ claim 17 further including: 
a controller electrically connected to the electric 

motor; 

the controller als6 being electrically connected to 
the sensor and receiving the signal generated by the sensor; 

upon receipt of tpe signal, the controller actuating 
the pretensioner . 



26. (New) The system of claim 25 further including: 

/ 

i 

a force detection device for detecting a force 
» 

applied to the seat belt .webbing; 
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the force detecting device being/ electrically 
connected to the controller and sending yhe controller a 
signal indicative of detected force. 

27. (New) The system of cla^m 26 further being 
defined by: 

the force detection devicjfe being a micro-electro 
mechanical strain sensitive transducer. 

28. (New) The system of claim 26 further including: 
a buckle sensing switch for detecting if a tongue 

assembly is latched into a bucWle, the tongue assembly being 
adjustably connected with the seat belt webbing; 

the buckle sensing switch being electrically 
connected to the controlle^-^nd sending the controller a 
signal indicative of a latcned condition of the buckle. 

29. (New) The s^/stem of claim 28 further being 
defined by: 

the buckle ser^ilpr^ switch being a Hall effect 

device . 

30. (New) A v/ehicle occupant safety system for 

helping to protect an occupant of a vehicle seat during a 

crash condition, the system comprising: 

i 

at least one sensor for sensing a vehicle crash 
condition and generating a signal indicative of the crash 
condition; 
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/ 

seat belt webbing for extending around the vehicle 

/ 
/ 

occupant; and / 

a pretensioner responsiv^ to the signal generated by 
the sensor for acting on the seat/ belt webbing, 

the pretensioner comotising a gear assembly for 
transmitting power from an electric motor to a spool on which 
the seat belt webbing is wpund, rotation of the electric motor 
causing wobbling of a/pa^t/of the gear assembly, wobbling of 
the part of the gea/r a'ss^bly causing rotation of the spool in 
a belt retraction d^^ection. 

31. (New) / ( TJne system of claim 1 wherein said 
electric motor/ produces a force of at least 562 pounds for 
pulling the (occupant backward toward the back portion of the 
vehicle seait . 

~^ f . 
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